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Abstract ? There has been much interest recently in developing reconfigurable 
reflectarray antenna for tunab le microwave applications. Liquid crystal (LC) has been 
given much attention due to  its dielectric anisotropy property which allows the 
change in the frequency and hence the phase of reflection. In this paper, the phase 
tunability of the periodic array using K15 nematic liquid crystal as the dielectric 
permittivity is presented. Simulated and experimental results a t  X-band are used t o  
compare the plane wave scattering parameter from a two patch reflectarray cell of 
500 bm. A tunable dynamic phase range of 2210 is achieved over a broad band of 
220 MHz which also gives a tunability of 2.2% 
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Fig. 4 Measured and simulated phase response of the period~c ell 
The results of this preliminary study demonstrate the feasibility of obtaining a 
tunability from the reflectarray elements by exploiting the anisotropy property of nematic 
liquid crystal of K15. Experimental implementation of this work involves the LC dielectric 
characterisation a t  microwave frequencies which has been investigated. Further work will 
be carried out to  investigate the feasibility of realizing an electronically scanned reflectarray 
antenna. Experimental evidence show that this type of phase shifter might be more suitable 
for milimeter wave applications to overcome the performance limitations with the existing 
phase shifters. Different techniques are still being developed to  reduce the loss of the 
reflectarray antenna whilst obtaining a greater dynamic phase range. 
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